
 

Diversity 2016, 8, 12; doi:10.3390/d8020012 www.mdpi.com/journal/diversity 

Supplementary Materials: Recent Advances in 
Understanding the Effects of Climate Change on 
Coral Reefs  
Andrew S. Hoey, Emily Howells, Jacob L. Johansen, Jean-Paul A. Hobbs, Vanessa Messmer, 
Dominique M. McCowan, Shaun K. Wilson and Morgan S. Pratchett 

Table S1. Recently documented (last 5 years) effects of climate change on reef corals (a) declining 
coral cover; (b) reduced diversity and shifts in coral community composition; (c) declining or low rates 
of coral calcification; (d) favourable conditions for higher latitude corals; (e) recent adaptation and/or 
acclimatisation (<20 years); and (f) longer term adaptation and/or acclimatisation (unknown timescale). 

Response Key Observations Hypothesised Cause 

Declining 
coral cover 

51% loss of coral cover over 27 years (1985 to 2012) on the 
Great Barrier Reef 

10% of coral loss attributed to bleaching [1] 

76% loss of coral cover over 26 years (1974 to 2000) from 
a reef in the Caribbean 

Thermal bleaching and disease [2] 

ca 80% loss of coral cover over 25 years (1977–2002) 
across 263 sites in the Caribbean 

Hurricanes, bleaching and disease  [3] 

Low diversity 
and shifts in 
community 
composition 

41%–48% lower species richness of coral communities in 
the Persian/Arabian Gulf compared with nearby regions 

Extreme summer temperatures, in 
combination with other environmental 
variables [4] 

Absence or very low abundance of some coral species 
from a reef 13 years after major bleaching event in Japan 

Failure of some species to survive and 
recover from bleaching including branching 
Porites and pocilloporids [5] 

Reduced coral cover and changed community 
composition on a reef 11 years after bleaching and COTS 
disturbance on the Great Barrier Reef 

Loss of Acropora spp. with ongoing stressors 
preventing recovery and promoting a shift 
towards encrusting Porites spp. and soft 
corals [6] 

Species-specific mortality of corals during 3 months 
exposure of mesocosm communities to future scenarios 
of elevated temperature and lowered pH (up to +4 
°C,+572 μatm pCO2) 

Predicted loss of sensitive acroporids and 
pocilloporid corals from reefs in the future 
[7] 

39% lower species richness of coral communities at 
carbon dioxide seeps (Ωarag ~2.5) in Papua New Guinea 
compared with non-seep sites 

Low saturation state of aragonite [8] 

67% lower species richness of coral communities at sites 
of discharge of low pH groundwater (Ωar <2.5) in the 
Mexican Caribbean compared with control sites (Ωar > 
2.5) 

Low saturation state of aragonite [9] 

Declining or 
low rates of 
coral 
calcification 

20%–30% decline in calcification of massive corals from 
the Great Barrier Reef (Porites massive, 1989–2002) and 
the Mesoamerican Barrier Reef (Porites astreoides and 
Orbicella spp., 1977–2009) 

Rising sea temperatures [10] 

20% decline in calcification of Porites massive colonies in 
SE Asia from 1980–2010 

Rising sea temperatures in 4/6 locations [11] 

11% decline in the calcification rate of Porites massive 
corals on the Great Barrier Reef from 1990-2005  

Rising seas temperature and/or lowered 
saturation state of aragonite [12] 

58% lower calcification rates in Porites astreoides colonies 
living at a site of discharge of low pH groundwater (Ωarag 
< 1) in the Mexican Caribbean compared with control site 
(Ωarag > 3.5) 

Low saturation state of aragonite [13] 
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Table S1. Cont. 

Response Key Observations Hypothesised Cause 

Favourable 
conditions for 
temperate 
corals  

Increased calcification rates of Porites massive corals on 
high latitude reefs of Western Australia 

Increased duration of favourable temperatures 
for growth [14] 

Increased distribution at cool-edges of species ranges in 
Japan (unaccompanied by contractions at warm ranges) 
for Acropora hyacinthus, Acropora muricata, Acropora 
solitaryensis, and Pavona decusata 

Increase in winter temperatures above cold 
tolerance thresholds [15] 

Recent 
adaptation 
and/or 
acclimatisatio
n (<20 years) 

Increase in the resistance of Acropora and Montipora to 
bleaching across multiple thermal anomalies from 1991 
to 2007 in Moorea 

Adaptation through selective mortality  
of sensitive genotypes (although 
acclimatization could not be excluded) [16] 

Increased resistance of Acropora and Pocillopora corals to 
bleaching in 2010 compared with 1998 in SE Asia 

Recent acclimatization or adaptation to 
anomalous temperatures [17] 

Higher than expected bleaching thresholds of multiple 
coral genera including Acropora, branching Porites, 
Montipora and Stylophora during a thermal anomaly in 
2005 in the Maldives 

Recent acclimatization or adaptation to 
anomalous temperatures [18] 

Experimental increase in thermal tolerance after prior 
exposure to heat in Acropora millepora from the Great 
Barrier Reef 

Acclimatisation measured by small 
transcriptional changes in the host [19,20] 

Increased thermal tolerance of Platygyra verweyi adjacent 
to outflow of a nuclear power plant in Taiwan 

Acclimatisation via associations with a 
thermally tolerant symbiont type [21] 

Resistance to experimental repeat bleaching in Porites 
divaricata from the Caribbean 
(but not 2 other tested species) 

Change in dominant symbiont type and high 
energy reserves in the host [22] 

Increased thermal tolerance of Acropora spp. and 
Pocillopora spp. corals in tidal pools exposed to short 
durations of high temperature  

Acclimatization via associations with thermally 
tolerant symbiont type [23] 

Acquisition of thermal tolerance in Acropora hyacitnthus 
transplanted to habitat experiencing more variable and 
higher maximum temperatures in American Samoa 

Acclimatisation over ~1-2 years measured by 
transcriptional changes in the host [24] 

Longer term 
adaptation 
and/or 
acclimatisatio
n (unknown 
timescale) 

Fixed higher thermal tolerance of Acropora hyacinthus 
from a warmer environment following 1–2 years of 
reciprocal transplantation 

Long term acclimatisation or local adaptation 
of the coral host [24] 

Enhanced thermal tolerance of Acropora millepora larvae 
with parents from warm vs. cool environments on the 
Great Barrier Reef 

Local adaptation of coral host populations; 
beneficial alleles passed on to offspring [25] 

Experimentally higher thermal tolerance of inshore vs. 
offshore Porites astreoides corals in the Florida Keys 

Long term acclimatisation or local adaptation 
of the coral host [26,27] 

Experimentally higher thermal tolerance of adult and 
larval Platygyra daedalea corals from the hot Persian Gulf 
vs. the milder Oman Sea 

Local adaptation of both coral host and 
symbiont populations [28] 

Experimentally higher thermal tolerance of Acropora 
millepora hosting populations of the same symbiont type 
from different regions 

Local adaptation of symbiont populations [29]; 
see also [30] 

No temporal change (1982–2002) of the calcification rate 
of Siderastrea siderea from thermally variable back-reef 
habits compared with the more thermally uniform 
back-reef and nearshore habitats in Belize 

Acclimatisation or adaptation to thermally 
fluctuating temperatures improved resilience 
to long-term rises in sea temperature [31] 

Similar calcification rates in Porties massive corals from 
carbon dioxide seep (Ωarag ~2.5) vs. non-seep 
communities in Papua New Guinea  

Calcification of Porites massive colonies 
insensitive to lowered pH [8] 

Similar calcification in Porites massive corals from a low 
(Ωarag 2.3) vs. ambient pH site in Palau 

Calcification of Porites massive colonies 
insensitive to lowered pH [32] 
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Table S2. Summary table of the effects of elevated seawater temperature on the activity, development, metabolism, reproduction, and sensory capabilities of coral 
reefs fishes. “+” indicates positive, “-“ indicates negative, and “ns” no significant effect.  

Type Response Family Species Life Stage Control 
(°C) 

Treatment 
(°C) 

Exposure 
(days) Effect Source 

Activity Swim performance Pomacentridae Chromis atripectoralis adult 29 32 21 ns [1] 
  Pomacentridae Chromis ternatensis adult 29 32 21 ns [1] 
  Pomacentridae Dascyllus aruanus adult 29 32 21 - [1] 
  Pomacentridae Dascyllus reticulatus adult 29 32 21 - [1] 
  Pomacentridae Neopomacentrus azysron adult 29 32 21 ns [1] 
  Pomacentridae Neopomacentrus bankieri adult 29 32 21 ns [1] 
  Pomacentridae Neopomacentris cyanomos adult 29 32 21 - [1] 
  Pomacentridae Pomacenturs coelestis adult 29 32 21 - [1] 
  Pomacentridae Pomacentrus lepidogenys adult 29 32 21 - [1] 
  Pomacentridae Pomacentrus moluccensis adult 29 32 21 ns [1] 
 Swim speed Serranidae Plectropomus leopardus adult 27 24 42 ns [2] 
  30 -  
  33 -  
 Time resting Serranidae P. leopardus adult 27 24 42 ns [2] 
  30 +  
  33 +  
 Routine activity Pomacentridae Amphiprion melanopus larva 28.5 30 21 ns [3] 
  31.5 ns  
 Food intake Pomacentridae A. melanopus larva 28.5 30 21 + [3] 
   31.5 ns  
  Serranidae P. leopardus adult 27 24 42 ns [4] 
  30 +  
  33 7 +  

Development Body condition Pomacentridae 
Acanthochromis 

polyacanthus 
adult  22.5–28.5 24–30 

 
ns [5] 

  25.5–31.5 ns  
 Fat Pomacentridae A. polyacanthus adult 28.5 30 ~  180 ns [6] 
  31.5 ns 
 Body length Pomacentridae A melanopus juvenile 28.5 30 32 ns [7] 
      31.5 -  

  Pomacentridae S. partitus larva 
natural field 
temperatures  

+ [8] 
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Table S2. Cont. 

Type Response Family Species Life Stage 
Control 

(°C) 
Treatment 

(°C) 
Exposure 

(days) 
Effect Source 

  Pomacentridae A. percula larva 29.2 30.7 8–19 ns [9] 
   32.2 ns  
 Mass Pomacentridae A melanopus juvenile 28.5 30 32 ns [7] 
      31.5 ns  
 Growth Pomacentridae Pomacentrus amboboinensis larva 28.3 31.1 4 ns [10] 
 Pomacentridae Pomacentrus nagasakiensis larva 28.3 31.1 4 ns [10] 
 Pomacentridae A. polyacanthus adult 28.5 30 ~180 - [6] 
  31.5 -  

 
 

Pomacentridae S. partitus larva 
natural field 
temperatures  

+ [8] 

 PLD Pomacentridae Stegastes partitus larva 
natural field 
temperatures  

- [8] 

  Pomacentridae Amphiprion percula larva 29.2 30.7 8–19 ns, + [9] 
   32.2 ns, +  

Survival Pomacentridae A. melanopus juvenile 28.5 30 32 + [7] 
     31.5 +  
  Pomacentridae P. amboinensis larva 28.3 31.1 4 ns [10] 
  Pomacentridae P. nagasakiensis larva 28.3 31.1 4 ns [10] 

Metabolism RMR Apogonidae O. doederleini adult 28.5–29.5 32 7–22 + [11] 
   O. doederleini adult 29 31 7 ns [12] 
   32 7 +  
   O. cyanosoma adult 29 31 7 + [12] 
   32 7 +  
   C quinquelineatus adult 29 31 12–14 ns [13] 
   33 ns  
   34 ns  
   Zoramia leptacantha adult 29 31 12–14 ns [13] 
   33 ns  
   34 ns  
  Pomacentridae A melanopus juvenile 28.5 30 32  + [7] 
   31.5 +  
   P. amboinensis larva 28.3 31.1 4 ns [10] 
   P. nagasakiensis larva 28.3 31.1 4 ns [10] 
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Table S2. Cont. 

Type Response Family Species Life Stage 
Control 

(°C) 
Treatment 

(°C) 
Exposure 

(days) 
Effect Source 

   A. polyacanthus juvenile 22.5–28.5 24–30 365 + [14] 
   25.5–31.5 +  
   A. polyacanthus adult 29 31 12–14  ns [13] 
   33 ns  
   P. moluccensis adult 29 31 12–14 ns [13] 
   33 +  
   34 +  
   Dascyllus melanurus adult 29 31 12–14 ns [13] 
   33 ns  
   34 +  
   C. atripectoralis adult 29 31 12–14 + [13] 
   33 +  
   34 +  
   P. moluccensis adult 28.5–29.5 32 7–22 + [11] 
   A. percula larva 29.2 32.2 8–19 + [9] 
 MMR Apogonidae O. doederleini adult 29 31 7 ns [12] 
  32 7 ns  
   O. cyanosoma adult 29 31 7 ns [12] 
   32 7 ns  
   C quinquelineatus adult 29 31 12–14 ns [13] 
   33 -  
   34 -  
   Z. leptacantha adult 29 31 12–14 ns [13] 
   33 ns  
  34 -  
  Pomacentridae A. polyacanthus adult 29 31 12-14 ns [13] 
   33 ns  
   P. moluccensis adult 29 31 12–14 ns [13] 
   33 +  
   34 +  
   D. melanurus adult 29 31 12–14 - [13] 
   33 ns  
   34 ns  
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Table S2. Cont. 

Type Response Family Species Life Stage 
Control 

(°C) 
Treatment 

(°C) 
Exposure 

(days) 
Effect Source 

   C. atripectoralis adult 29 31 12–14 - [13] 
   33 -  
   34 -  
 Aerobic scope Apogonidae Ostorhinchus cyanosoma adult 29 31 7 ns [12] 
  32 7 ns  

  Ostorhinchus doederleini adult 29 31 7 ns [12] 
   32 7 ns  
  Pomacentridae C. atripectoralis adult 29 32 21 ns [1] 
   C. ternatensis adult 29 32 21 - [1] 
   D. aruanus adult 29 32 21 ns [1] 
   D. reticulatus adult 29 32 21 - [1] 
   N. azysron adult 29 32 21 ns [1] 
   N. bankieri adult 29 32 21 ns [1] 
   N. cyanomos adult 29 32 21 - [1] 
   P. coelestis adult 29 32 21 - [1] 
   P lepidogenys adult 29 32 21 - [1] 
   P. moluccensis adult 29 32 21 ns [1] 

]Reproduction Yolk area Pomacentridae A. polyacanthus adult  22.5–28.5 24–30 - [5] 
      25.5–31.5  -  

Egg size Pomacentridae A. polyacanthus adult 28.5 30 ~180 - 6 
      31.5  -  
 Offspring size Pomacentridae A polyacanthus adult  22.5–28.5 24–30 - [5] 
  25.5–31.5 -  

Behaviour Lateralisation Pomacentridae Pomacentrus wardi larva 26.7 29.6 7 days - [15] 
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Table S3. Summary table of the effects of ocean acidification on the activity, development, metabolism, reproduction, sensory capabilities, and survival of coral 
reefs fishes. Numbers in parentheses for control and treatment CO2 are the pH of the seawater. “+” indicates positive, “-“ indicates negative, and “ns” no significant 
effect. ‘*’ denotes study was conducted around natural CO2 seeps and as such an exposure time is not given. 

Field Response Family Species Life stage Control CO2

(ppm) 
Treatment 
CO2 (ppm) 

Exposure 
(days) Effect Source 

Activity Activity Pomacentridae Amphiprion melanopus larva 410-433 511–551 21 ns [1] 
     912–1020 ns 
   Pomacentrus amboinensis larva 441 (8.15) 554 (8.06) 4 ns [2] 
   larva 718 (7.97) 4 ns  
   larva 880 (7.89) 4 -  
  Pseudochromidae Pseudochromis fuscus adult 444 (8.14) 607 (8.05) 4–7 ns [3] 
     925 (7.87) + 
 Boldness Serranidae Plectropomus leopardus juvenile 490 (8.1) 550 (8.04) 28 ns [4] 
     690 (7.97) +  
     940 (7.85) +  
  Pomacentridae Pomacentrus wardi larva 425 (8.16) 704 (7.98) 4 + [5] 
   Dascyllus aruanus juvenile 346–413 441–998 * + [6] 
   Pomacentrus moluccensis juvenile 346–413 441–998 * + [6] 
  Apogonidae Ostorhinchus cyanosoma juvenile 346–413 441–998 * + [6] 
   Cheilodipterus quinquelineatus juvenile 346–413 441–998 * + [6] 
 Learning Pomacentridae P. amboinensis larva 441 (8.15) 880 (7.89) 4 - [7] 

 
Anti-predator 

response 
Pomacentridae P. amboinensis larva 390 700 4 - [8] 

     850 4 - 
  P. ambonensis larva 441 (8.15) 880 (7.89) 4 - [9] 
   Pomacentrus chrysurus larva 390 700 4 - [8] 
     850 4 -  
   P. moluccensis larva 390 700 4 - [8] 
     850 4 -  
   Pomacentrus nagasakiensis larva 390 700 4 - [8] 
     850 4 -  
  A. melanopus larva 400 (8.15) 1087 (7.81) 11 -  [10] 
 Feeding Pomacentridae P. wardi larva 425 (8.16) 704 (7.98) 4 ns [5] 
   P. amboinensis larva 440 (8.15) 987 (7.85) 4 - [11] 
   P. amboinensis larva 441 (8.15) 880 (7.89) 4 - [7] 
  Hemiscylliidae Hemiscyllium ocellatum juvenile 390 615 60 ns [12] 
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Table S3. Cont. 

Field Response Family Species Life stage 
Control CO2 

(ppm) 
Treatment 
CO2 (ppm) 

Exposure 
(days) 

Effect Source 

    910 ns 

 
Reaction 
distance 

Pomacentridae P. ambonensis larva 441 (8.15) 880 (7.89) 4 ns [9] 

 Shelter use Pomacentridae P. amboinensis larva 441 (8.15) 880 (7.89) 4 ns [7] 
 Swim speed Pomacentridae Amphiprion percula larva 396 (8.06) 538 (7.94) 11 ns [13] 
     744 (7.88) ns  
     1024 (7.84) ns  

Develop
ment 

Growth Serranidae P. leopardus juvenile 490 (8.1) 550 (8.04) 28 ns [4] 

     690 (7.97) ns  
     940 (7.85) ns  
  Pomacentridae Acanthochromis polyacanthus larva 455 (8.07) 589 (7.95) 21 ns [14] 
     723 (7.88) ns  
     840 (7.83) ns  
 Otolith size Pomacentridae A. percula Larva 404 (8.15) 1051 (7.8) 17–19 ns [15] 
    1721 (7.6) + 

 
Size at 

settlement 
Pomacentridae A. percula larva 396 (8.06) 538 (7.94) 11 ns, + [13] 

     744 (7.88) ns, +  
     1024 (7.84) ns, +  
 Body size Pomacentridae A melanopus juvenile 430 (8.11) 1032 (7.77) 32 - [16] 
   P. amboinensis larva 436 (8.15) 985 (7.85) 4 ns [17] 
   P. nagasakiensis larva 436 (8.15) 985 (7.85) 4 ns 

Metaboli
sm 

SMR Pomacentridae P. amboinensis larva 451 860 4 ns [18] 

   P. moluccensis larva 451 860 4 ns [18] 
   A. melanopus juvenile 430 (8.11) 1032 (7.77) 32 ns [16] 
   A. polyacanthus adult 451 946 17 - [19] 
   P. amboinensis larva 436 (8.15) 985 (7.85) 4 ns [17] 
   P. nagasakiensis larva 436 (8.15) 985 (7.85) 4 ns [17] 
  Pseudochromidae P. fuscus adult 451 860 4 ns [18] 
  Hemiscylliidae H. ocellatum adult 390 600 60 ns [20] 
      880 ns 
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Table S3. Cont. 

Field Response Family Species Life stage 
Control CO2 

(ppm) 
Treatment 
CO2 (ppm) 

Exposure 
(days) 

Effect Source 

 MMR Pomacentridae A. polyacanthus adult 451 946 17 + [19] 
   P. amboinensis larva 451 860 4 + [18] 
   P. amboinensis larva 451 860 6 mins + [18] 
   P. moluccensis larva 451 860 4 ns [18] 
   P. moluccensis larva 451 860 6 mins ns [18] 
  Pseudochromidae P. Fuscus adult 451 860 4 ns [18] 
 Aerobic scope Apogonidae Ostorhinchus doederleini adult (8.15) (7.8) 7 - [21] 
   O. cyanosoma adult (8.15) (7.8) - [21] 
  Pomacentridae A. polyacanthus adult 451 946 17 + [19] 
   P. moluccensis juvenile 346–413 441–998 ns [6] 
   D. aruanus juvenile 346–413 441–998 * ns [6] 

Reprodu
ction 

Number of 
clutches 

Pomacentridae A. melanopus adult 430 (8.11) 584 (8.01) 60–280 ns [22] 

     1032 (7.77) +  

 
Number of 

eggs 
Pomacentridae A. melanopus adult 430 (8.11) 584 (8.01) 60–280 ns [22] 

     1032 (7.77) +  
 Yolk sac area Pomacentridae A. melanopus adult 430 (8.11) 584 (8.01) 60–280 ns [22] 
      1032 (7.77) -  
   A. percula eggs 396 (8.06) 1024 (7.84) 6–8 - [13] 

 
Size at 

hatching 
Pomacentridae A. percula eggs 396 (8.06) 1024 (7.84) 6–8 ns [13] 

 
Embryonic 
duration 

Pomacentridae A. percula eggs 396 (8.06) 1024 (7.84) 6–8 ns [13] 

 Egg survival Pomacentridae A. percula eggs 396 (8.06) 1024 (7.84) 6–8 ns [13] 
Sensory Auditory Pomacentridae A. percula larva 390 610 17–20 - [23] 

      720 -  
      870 -  
 Habitat choice Gobiidae Gobiodon histrio adult 441 (8.15) 880 (7.89) 4 - [24] 
 Lateralisation Pomacentridae Neopomacentrus azysron larva 440 (8.1) 880 (7.9) 4 - [25] 
   N. azysron larva 440 880 4 - [26] 
   P. wardi larva 405 930 7 - [27] 
 Olfaction Pomacentridae A. percula larva (8.15) (7.8) 11 - [28] 
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Table S3. Cont. 

Field Response Family Species Life stage 
Control CO2 

(ppm) 
Treatment 
CO2 (ppm) 

Exposure 
(days) 

Effect Source 

   A. percula larva 380 (8.15) 1000 (7.8) 11 - [29] 
   1700 (7.6) - 
   A. percula larva 390 540 10 ns [30] 
     700 -  
     850 -  
   A. percula larva 450 (8.1) 945 (7.8) 11 - [25] 
   P. amboinensis larva 450 678 4–5 - [31] 
      875 4–5 ns 
   P amboinensis larva 441 (8.15) 880 (7.89) 4 - [7] 
   P. chrysurus larva 450 678 4–5 ns [31] 
      875 4–5 -  
   P. moluccensis larva 450 678 4–5 - [31] 
      875 4–5 -  
   P. wardi larva 425 (8.16) 704 (7.98) 4 - [5] 
   P. leopardus juvenile 490 (8.1) 550 (8.04) 28 ns [4] 
     690 (7.97) -  
     940 (7.85) -  
  Gobiidae Paragobiodon xanthosomus adult 441 (8.15) 880 (7.89) 4 - [24] 
  Apogonidae C. quinquelineatus adult 390 550 4 - [32] 
   C. quinquelineatus adult 700 4 -  
   C. quinquelineatus adult 950 4 -  
  Pseudochromidae P. fuscus adult 451 (8.16) 630 (8.03) 4–7 + [3] 

 
Retinal 

function 
Pomacentridae A. polyacanthus adult 466 (8.13) 944 (7.87) 6–7 - [33] 

 Vision Pomacentridae P. amboinensis larva 441 (8.15) 880 (7.89) 4 ns [7] 
Survival Survivorship Pomacentridae A. melanopus juvenile 430 (8.11) 1032 (7.77) 32 - [16] 

   P. amboinensis larva 440 (8.15) 987 (7.85) 4 - [11] 
   P. amboinensis larva 400 700 4 ns [34] 
   juvenile 400 700 4 ns [34] 
   P. amboinensis larva 436 (8.15) 985 (7.85) 4 ns  [17] 
   P. chrysurus larva 400 700 4 - [34] 
   juvenile 400 700 4 ns [34] 
   P. chrysurus larva 390 700 4 - [8] 
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Table S3. Cont. 

Field Response Family Species Life stage 
Control CO2 

(ppm) 
Treatment 
CO2 (ppm) 

Exposure 
(days) 

Effect Source 

   larva 850 4 - 
   P. moluccensis larva 400 700 4 - [34] 
   juvenile 400 700 4 ns [34] 
   P. nagasakiensis larva 400 700 4 - [34] 
   juvenile 400 700 4 ns [34] 
   P. nagasakiensis larva 436 (8.15) 985 (7.85) 4 ns  [17] 
  P. wardi larva 390 540 4 - [30] 
     700 -  
      850  -  
   P. wardi larva 425 (8.16) 704 (7.98) 4 - [5] 

 
Predation 

success 
Pseudochromidae P. fuscus adult 441 (8.15) 880 (7.89) 4 ns [9] 
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